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PROBLEM TO BE SOLVED: To form a copper wiring film cleanly 
and easily by applying a semiconductor substrate with a solution 
containing an organic copper compound, and decomposing the 
coated organic copper compound. 

SOLUTION: A silicon oxide film 2 is formed on the surface of a 
semiconductor substrate 1, on which a barrier film 3 is formed. 
Then a photoresist film is provided for thermal process, and an 
organic copper compound is applied and then it is decomposed 
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and a copper wiring film 9 is formed in the via hole of the 
insulating film 6, on which a second wiring film B of a barrier film 
10 and copper wiring film 1 1 is formed as with the first wiring 
film A. 
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[0 0 2 2] &B*«fb^***tr«»H:, I583*«^ 

f h7ynv^K yjl/3z^Afh7^D7-f FiDP 

trx (^;p^>-tf» ^D^ij7A©gi©4 , A i 6aan 



1#K)2000-260865<P2000-260865A) 



*HlXttr«tt±ft*tr©#*f * LV^. {SU *«8& 
<b^A s ^#£UT^i:*T.S©fc:*rb-t\ zti*>(D& 

Mit&ymmmfrt uT^s-a-agac©*.©-*?*** 

=;ui/7>«©*WPMb^ieDS«tt«Ki)J0. 0 l ~ 
4mol/L, #C0. l~lmo 1/L*#*UHW 

fctett? t»«tSl/T5 0mol %WT, «f C 0 . 0 0 
0 1~3 Omo 1 ■%©««■?& -5. 
[0 0 2 3] *M*mfb£*J***»-*-*aiUu J^#?t&5 
~3 0©flMb*JR, »CC B H 2n +2 (n=7~l 8) 7? 

C» MR) *«JKj«*n*#, -©!$> 

l»*tt«s»tJ:t)ffilS. -fScfr*N ^»5~3 0© 
RfllWII, WCC n H 2n +2 (n=6~l 8) T'^ftS 

CO 0 2 4] X, ±K©HBtt, ±B©EMKft?dt#tt 
[0 0 2 5] 

1b&®} £ -atsffi& %&4$~?Z> xg t > mJfBM^xfl 

T?ifi**nfc*«MH<b-&«s&*jK*-e-*^»xg4;*ji 

[o o 2 6] xftBRiztezmmmmism*, mm 
3#*f*8«±K£ i ©^u zM^ff^-rax 

t, ^JKW«Mb^ft*^tJ*t«©»«|K«t!)*l©*» 
K*«W5CJBj«-r SXSfc, buSBSI 1 © u r-JK'fc 

£•7* * k UTmilBIg 1 ©A 'J ^JBtftB*** SXgk> 

KKDmvmmmttmtrixmiis mmrnKDmrnm 
<±> tmm*G+z#i&imfii±£m 1 ©✓* u tmji 

©411^7^ * h L-TmJfBfg 1 <D/i 'J TM£l&*-f 3 



(7) 

mm i ©e7*-;urt«fc&H#«wb^*^8fc© 

•J 7$&%Bf&-? % xg k s ffig BMI 2 ©y? i; :PjgLt tcffi* 
^*->©!&2©^Jg|£ffa*-f5Xgk£JI<ig-fS. 
«b<tt, JfeStmS#ra^<*»tg±(C^l©^''JZ 
HSJfM-rsxgi:, ffi&*9-><D&l0!>\si>xhm 
SiBjSraxgfc, &flte«Kb£*»S§tf«*ffl#»K 

feJB 1 ©^WKSv;** L/"CS5IB^ 1 ©^ 'J :Pfl££l& 

EJSl©JBIHttSfflt±t:Bf^^->©!e2©i/y^ h 
m*fci&-r Z> Xg k N ffitBg 2 © b h J8I£ * k 
UtmilB^ 1 ©if Rg*e*fyR£!f§ lot7*-;^Mt 
£Xgk, iusBSI 1 ©£7*-;urt»£&«#«Wb£*) 
*£&**©##£ J: D^J5M*SiRfi?JtffM^-5Xg 
k, atf8BJB2©u^M!tft|»*r«xgi:, »2©>t 

«fb£*ifc$trSifc©#»£ «fc 0 » 2 o^iiM&aJRW 
t^-rsxgi: v «raB»3©us;^ hK&M»*-rsx 

Si:, a9lffiffiWfl«JC»fiR*nfc»2©^HBtS^^i: 

ltsuib^ 2 ©m u 7"jKfti»*-r sxsk 

Xtt, (fi»R£«-r a *«*Sffi±{3m 1 ©A y ym* 
MfSxgi:, m^^->©^ 1 Ol/i?^ hJK£ffJ 
m^axgk, ife«W«Mb-&«iS$tr««©»»ti5 
milB^ 1 © u NK#»f^8«H:ig 1 ©^JWH^atR 

30 e«jtffMt-axgi:, ajESB i ©*«Bis©jarsxg 

t*^«SJt&BI4jESW*l»*-r5x8i:, mIIB^l©u 
hJ»&l^*-raxSi:, miSB^ 1 ©^SM^fSWlS 

•raxsi:, «r83aswuciBj«$nfc* i ©^s^*^ 

7^kUTHulBmi©^-';m5l^*TaxSk, ^1 

©»Hifi«tt*flM-r4x8i:, mmmi<Dmmmm 
±cmj&n*->©*2©u$/-* MR^ffM-raxg 

mzmi&vmfeiiLmzm 1 © tr^-;u*^-r axg 

i:, 1313^ l © tfr^-^rt'fflC^JI^fllfb^BBft^tr 
«• ««©»»tJ:t)SfeJa«tftaiR«lt:^-r5xg4:, hu 

•sxgi:, H5ia^2©u^ hffltswsi-rsxsi:, m 

2 ©^ 'J 7l^Mt5iSJ:, bubBSS 2 ©^ U TM± 
^m^^->©^3©u^^ hK^figf 5i8i:, 
ft«#«fb-&«S^j««©»jBt: «t t> Wffitg 3©i/y 

^ hMtfM^fiB^t^ 2 ©^sj^^a^tff^-rax 

Sk, S5iB^ 2©^JSliM*ffMf 3xetz£tt5&fSi!l 
4J5S*&l»*-r-6xgi:, «H3JB3©us?^H»*|»* 

^-axsi:, gtii3^2©^jajM&5sy!aa-raxfii:, m 
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[0 0 2 7] X> *^tJEtSffi«aMJfM^^ &@ 
JBtft#r SiNKMSttLhC* 1 OMU 7*BI£ff^-f SX 
St, ^#m^&$tr*«©#lB£J:DilMB*l 

©^ 'j T-gtttcsg i ©ftHi»fe»fiR-r sxs ts mmm 

5£^*->©Sgl©i^>'* lThuIB^2 
O^U7E MU©&JBJgt aV»l©yt'J7'JRftl«* 
"faxfli;, SH3W^<*->©*l©i<^MBt*l» 
£f£xflfc, JBl©«m»6»Bt*iBj5K-rsxgi:, M 
mm l ©JllI3iS6*ilBlfcM§ i©K7*-;i/*Mt5ii 

^ mtzm i © K7 , *-^/#jBj«3f ti&ss i (DMmtm 

fflt±tflf^^->©»2©^£RBt*flM-r5xSi:4 
©^yTttfcJ&riWSxSi:, &«#*fb^*Bfc£trS 

m©#jp£ ct 5 mmm i ©m u ^muicm i ©&jgK£ 
jga-rsxa^ stiiB^ i o^imc^ 2 ©^ u t-m 

©jsi©i/y^h*tfti»*-rsxgi:, $ 1 omrsmM 

xgt, *fll*«fb^«S$trilfflt©^»K:«t»)«ria» 

s©/tu 7m±£m2<D&mmz&i$,i-z>ocm£, mm 

S;^->0i3CDUy^ hl^MtSxgi:, mm 
ffii£>n*->©Si3©U5?;s MRS^^fcLTBaiBSB 
4<D;^)7m. %2<D&km, aV»3©MiJ7 , JHtft» 

i-tsxfi^jyrf s. eu<tt, usisiijistf-rs* 
mt&toz-£ts®m<DfrM£ x *) mmm 1 ©n >; Tutt 

fc»l©^«J!lftiBfiR-r4Xgi: % mifBgl 1 ©&JIJHIS: 
ffMI- £ Xg t * 5 4 Bft** S XS £ s 

miiB^ 1 ©snmsjiMQar 51s mibis 1 ©&js 

©SSl©^;* hflg&flM-fSXlii:, iKrtBW*/**- 

>©tgl©bi^ hjgi*^;^ tuxitijiBiii 2©; t UT- 
AH, si 1 ©&jsm, sv»i©^i;7«ti»*ir6xa 

mmtmm±izpfi&i*-><Dm2<Di/i;z vwlzm 

M l ©JBBBtt»BI©»f^ifi[Bt!B 1 © tf7"*-;i/£ff2j& 



(8) 

m3w)7Btzm.mizBi&-r2>z.mt, &m^mib-& 
wzstsmmcDfrMiz x *) mm 3 ©^ 7i±t^ 2 

©£JgJ&«S-f SXgfc, gulBSg 2 ©^iSM^ffM-T 
5XgC*50-*S*6BJ4J««lftl»*-r4Xgi: % S5iB^ 
2©&JBBtS*W0S-*- SXgfc, l»EiS2©&JMU:fc 

3©Uv* hM£^;*<>hbTmiBBS?4©AU7flM, $ 

tam^^->©^3©u^^ hM&i»*'r«xgk* 

JWH-T4. ft, Clft£©&xS©JiIj?l±f3«©M/?£ft 

do 

[0 0 2 8] ±E©lfflBJWedWiSIC*v^T, ;*'J7tt 
'Jtt-f ifiSHWa*mT*fiK £ ft 5 : . ^ U 7WLL 

» iz&mm fist) * s i5(t6fts. 

[0029] (wc, mk) mmizm^zttm 

tLXit, ¥rlz^.*y-yju#a7±t 
)i>71z hi- hffi h U^^Ptf-^vX 

X ^5-y-7)l'*n7-b:?-}l'7-b Yi- hmh V y ^-Jl< 

Vtert-butyl 3 — o x o b u t a n o a t 
3c e Cu (I) : L (fiU LI±S^tt#S©S. 0!i 
tf> h V*9-J1/y*Z.y4 y (Me 3 P) , bU^'h* 
->7**7-f > ( CMeOD 3 P) •> b 'J^^iutf^l/ 

•>5> (tmvs) , tr^ b l Jp<?-;U'> i ;;u7'-tr5 : -i/> 

(BTMSA) , 1, 5-~>^D*^^vai> (1, 5 
-COD), 2-/^> (2-butyne) > 1-b 
Vtrfri/VJU- 1 -7*D t> (TMSP) f0S. ) 
©P©4"4» &attfti-fBXfct^ajil±©#«lfMb-&« 

flt) * J i5tte>ftSo 

[0030] mho Miiiiii, 7 

©jlTctt^^SH^TT-fffcftSo X, (#{3. 
flUt) Mifitt, &JR#«Kb^ft, #tc^^gf{b^5 

WfeftSo ^©B$©i&K«U Jf^b<li50~400 
"C, #C8 0~2 5 0°CT-feS. 

so [0031] &j%%mt&®>z-£tsmm±, mm^mm 
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?»7i;m*z<D&msfflb&&^ skim, mxtm. 

V^ih&tto, My. {T)v^-)Vi/i7U^y^-jx.-)\,) $ 

i-;u) Y>*->f©ta?>*'Wb^ Wats' U=j 
^bTtstisoc^tbt, ^^leo^Sfb^ttgij 

HWffi<\j-e&0<DmWLltm&& 0 . 0 1~4mol/L, 
SCO. 1~ 1 mo 1/L£$?£ L^m-StTZCDlZtt ^ 

*fUT5 Omo 1%JUIT, #t 0 . 0 0 0 1~3 0mo 

[0032] &m#m,£m*m&'tmiai. 

-3 0©^b*3R, »fcCj| H 2n +2 (n=7~l 8) T 

mm) mzf&znzifi, z.<om, &M£.x.zRism£j& 

»tC„ H 2n +2 (n=6~l 8) T-3t£ftSW$S 

CO 0 3 3] WTs #l»fl«J3lifi«**oA»*(/TB4raf . 
[0 0 3 4] 

[^as^y i ] ftr. si 1 t^rin < % -> 3 >s« 1 « 

Etf&gHb&t «t 5ff 0 . 8 AtmCDKfbS' 'J n > 

us (turn) 2iBi&rz. «iriT, >^t 

J: DJISjMW 2 0 nm©/nj TM (*nmmx-t*mit? 

3$Mt5. d«D«, f*tf»l. 2/zm 

©7* h isi?zj>m$&ff7 zcT&x • m@&m\ 

y*W by- H^44i^-2^)'5e®^-- 7*>rt T- 3 0 7} 
F^©f&a!lIl£fTo;fce 



(9) 

[0035] &t, H2fcjjt'-r*n<, yfbv^^y-m 
tttt>*>, m 1 t^-f -> «j =3 >s«,i^a-8x{c^fsf& 

fiJ&SgrtfeBtt-i-a. &t, *yh7l/-hCtD-> 
'J3>Sfi lifil 0 0"CCfcSJ:-3£iHBU X, #ffl 
%iiy Omtfy.) Z±mM&3 0 s c cra£:&£«kd 

'J3>Sffiltfflt:Hf a cCu-TMVS C (C6 H 
ii F 6 O2) Cu • (CH 3 ) 3 S i CH = CH2 } ®Wi 
(n — ■.7#7 : ti>*®mt{stz0. 5mol/LS 
W.) fcSTFU l7>HSfBUfeo *©|£, n — .7*7 

^©CDgp^ff^^nSo 

[0 0 3 6] 7*hU^hJ»4IH©ea*tfiJ»5 3Wg 

Tctt**^. fi^^li7j<^**^#HM©mm*PI*lT*3 0 0°C 
©ffl££3 o#fifl«J&U iil lf;. Wc, H4(;^ 

it (±ii) 5*>6«ES*10ffiiaBtAi«gfiR$n5. 
[0 0 3 7] C©^, B5C^tM<, S?tfftl//m 
©^{b 'J n > A^e> 5& -5 @ Rg&SKfllt 6S77X?CVD 
Cj:t»JBj«r*. ?bt, c©±C7*hu^hJ»ft 
» ISJ7> • mmZ'n V\ F/r^->CD7*M/y^ 
htt7SrJBj«-r4. iSft, 7*M/^H7tt, 120 
? C©^--7->f*|T-3 0 7>F^©^aS&fT^feo 
l--7-fx ->f>^ «it«S*6tt-f * >^ ^?->^(c i. 

*) mm 5 tar* t7*-^ 8 s^ag-r s. 
[0038] z.oy&, m6<,z^-rm<. bfT^-^s^ 
t«K9&»»75. ttat>t>, m 5 tm-r-> y 3 >»K 

h7l/-htJ:!)y'j3>SRli i l 0 O'Ct^^io 

s c crat&5,tol:77>7D-3>hD-7T-iIt 
z.(DVimx\ y'J3>SKlgffi(:Hf acCu • 
TMVSSM (n-^7*>tiBJ:Lfc0. 5m 
ol/Lil) ^?STL, l7>F^&ebfco ^©^, n 
— >:/*7**>T-5#R8*fc&U i^^T^^l7>ti 0 
l 0t>BS^U fii69J4i5MJas*tr««[SI»*Ufc. 
cat«t»J, H6t^-r>0<\ mZplfiO. 8/zm©ffl 

[0 0 3 9] K7-*-^8rtt«Bl9<«&iaarnfcS/'J 
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0 0*C©?agK3 oaiNHSttU mm 

[0 0 4 0] ^'^iJ^tiDfJ^ 

2 0nmfflIM>^H10&»Mn. ■?• LT> 7 
*M/5>*HRft**jW91. 2/zmSSW\ Sft • Sift 

So ft, P-^hb.i^MKtt, 1 2 0"C©7J--:7>|*|T- 

3 0#H©JSMtt«fefT<5. 7*hV^HR4«» 

;0<t9tbt, JfSjWftO. 8/zm©flJJIU 1#®#; 

»s JBTcttif^. «*ttWR3lf^»B«0«WrtT 3 
0 0*CCDSJSC3 0£HMRttU ^QSbfe. §B^T, 

(TJf) 1 0-#3JBt (±Ji) 1 l»&fteJB2®BIUi 

[0 0 4 1] «±®iltJ:?t, 2JffiiISiiS«ji{*# 

T> 3 ft, 4Jf, ©ai^®EIS«jt^* s ff *>ftfeo 

±«32B»iaa*ii#lc#^T, tSO. 4>um©lf7' 

[0 0 4 2] X, figO. 4 i ttmOK7 , 3l?— ;ug5^C* 

[0 0 4 3] 

[Sdfi0J2] 5fcj\ H9Cw-r*D<» ->'Jn>S*2 1 

>M (ffifUJt) 2 2 «V^T, *siy*>)> 

iflZ X bmzmt] 2 0 nm©n ') TWk (*HS£^JT-ttg 

[0 0 4 4] aft^>*^K2 3±K:±HIWC 

AJ8I2 4£aStt£ 0 S/U3>«R2 1&EI8 

U-ht J:5^Un>aM2 1#2 5 0*Clcfca.fc$£ 

1 ) ) £±$£©#3 0 s c cmi:&5«k'5fc: 
3>hD-7f«Bt5. Cl©tt!ST\ ->'J3>S*£2 
lUBtHfacCu • TMVS C (Ce HF6 O2 ) 
Cu- (CH 3 ) 3 SiCH=CH 2 D «* (n-^ 

L&0. 5mol/LiM) ft«TF 
L, lamUMELfe. n — &*7ii*sim 

tou ^^T^-y->t«tt3 1 o$mm*»u sis 

0. 8^m©««2 4iWBj«*n*. 



(10) 

[0 0 4 5] S1M2 4*«JBj«*nfe'>'j3>«g2 1* 
©«SL*PI*)T- 3 0 0 •COfflaCt 3 0 anftft u ftMOS 
[0046] HiocstaK, as<b*>*;mt 

2 5±CJP£j& j W1. 2ium©7*hU^ MK*» 
11 S?^MR2 6*»«r*. Oft. bK2 6 

1 2 0*C, 3 Ofl-fflOflWQSSrfT-afc. £©&, 1211 1 

vsYb^>^;i/j«2 3«i»*-rs. i!t>T, mmiJ^(D 

hfi|2 6£0fc£f £ 0 CftCJ:!), JJBfcTJBfcSfb* 

^^;uflt*^-r5afb*>^;utt2 5-fi«2 4-afb 
«o *>*;ujU2 3*»6&S»i©EJ8«lAi^ja$n«. . 
[0 0 4 7]lV^ BH2C5tirtO<, JPSjW&IjU 
m©i<b-> U 3 ^ & 2 7 5 /7 X? C 
.VD£«fc»)ffM-f3o It, C©±tC7^- Vl/i/Z. b 
K&lftf-J-, • 3Mfe*f?V\ Bf*-'^ — h 1/ 
>*7x hfii 2 8 SJBJEK-r 6. fts 7 * h U5>* hflt 2 8 
1 2 0°C©7j--7>(*|T-3 0 7>Pi©iy!!!SS:fT^ 

V? L >inz£.y)mm2 4CIt4K7*^2 9<£ffM 

30 [0048] c©^ 01 3ca%rw<s Bfju^cor 

JK2 8ft|»*r4. MV^T, Z.Ji**V *)B2 

a, ±8Bfcfii««exgs*!)*r. -r«tt>%, mon 

m®&{b*>*A'JR3 0&j&Eftls&ft HfacCu- 
TMVS«MS:?STLs S<b^ >^;H»3 0±C±Bfi 
C113 lSISrltSo d©^, t7*-A2 9©g|57><i 

d©^ ^vi'U^CttllJtffSlEOn 
40 m©M^b^>^;ufi!3 2Sff^fiSc;-ri>. 3ffl±Cl»r^^ 
— >®7;Thl/3?*hJK*f?jftU C©0f*^^->© 

M x. fctsjtstt ^- >x y ^ > y t «fc 5 M»:Sfb ^ > * ;u 
M3 2, nit 3 u xw»b*>*;m3(>*i&sr 

K3 2-fflR3 l-a<b^>^;i/JK3 0*>&a:iSB2© 
so [0 0 4 9] CLhOXit ioT, 2 eSlE^ffijg** 5 
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(11) 



T, 3®, 4JB* ®«^B£«llljSfttff9$>n&. 

[0 0 5 0] X, *HJEfi»JT'ffMbfeSl^©}fiJn;^$j»J 
^UfeiQi, 5~2 0>ufi • cmcZ)®fflrt<D*)CDT-afe-3 
fc. 

[0 0 5 1]. 

•5. 

[IBii®M¥&iW!ll] 

[e 2 ] ^-n«yf^oiassj^Bfi£xs0 

[El 3] «— Xli^ttdEltB8^Sx8ia 
[04] ^-WB«gOiB«U^fifcr@0 

[05] m-mmmvmmfct&JLmm 

[0 6] m-H«EB®CDBB^JgiBfigxS0 

[07] m-mmm<D&mmzi$.x.mm 

[0 8] SfiUR^jEftSEKia 

[0 9] ^nHJEff^oiH^BfiixSK . 

[010] m-mmzmvwmmmj^mm 



20 



[011] m=.mmm(DEm®M&u&.Ei 

[012] B-3ISSff$<SolBISMMxg0 

[0i3] ^-HMff^©iawf^xs0 
[014] m-mm&mammfcf&iM® 

[015] t^©iasiM$fi£xg0 

[016] m&vmsmmzm® 
[017] se*©ia^f^xg0 

[018] ^OSttfiU&aKxflBI 

[019] mtvmmM&Lxm.® 

A 
B 
1, 
2, 
3, 



K) 
4, 
5, 



2 1 
2 2 
2 3 

7, 
9, 
2 7 



Ml2©gBJ|g!l 



(1 



2 8 
2 4, 



7*M/-^ big 



3 1 f§M 



8, 
1 0 



2 9 

, 25, 



3 0,32 



[01] 



— 3 
2 

1 




[B3] 



a: 



2_ 



[04] / M^n-ltV [1^51 



[06] 
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(12) 



m7) 





[H9] 



24 

23- 

21- 



2 5 



22 



[mi o] 



CEiii] 



26. 



24 



25 
-23 



[012] 



[015] 



[01 6] 



5 6- 



51- 



ZZ7 



^57 
'52 



-21 



-75 

24 

23 





52 — 



59 
55 
54 

52 



-21 



[01 4] 




mi 7] 



u 




BO 
-57 
•56 

53 



. si 
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(13) 




(72)*|§# *H F*-A(#%) 4M104 BB04 BB06 BB07 BB14 BB17 

3K*iP^E;g?g3-9-14 SfflX*^ BB18 BB22 BB23 BB25 BB27 

X^SPrt 20 BB28 BB30 BB32 BB33 DD08 

(72)#&BJ3# Mm * DD16 DD37 DD51 DD65 DD78 

*K»?iES»3-9-14 SiXH^f FF13 FF18 FF21 HH14 HH16 

X^gBft HH20 

5F033 HH07 HH11 HH18 HH19 HH21 
HH25 HH27 HH28 HH30 HH32 
HH33 HH34 JJ07 JJ11 JJ18 
JJ19 JJ21 JJ25 JJ27 JJ28 
JJ30 JJ32 JJ33 JJ34 KK07 
KK11 KK18 KK19 KK21 KK25 
30 KK27 KK28 KK30 KK32 KK33 

KK34 MM05 MM13 NN06 NN07 
PPOO PP15 PP26 QQ08 QQ13 
QQ37 QQ73 QQ74 QQ76 QQ81 
QQ82 QQ83 QQ89 QQ91 QQ92 
RR04 SS15 SS25 SS27 XX03 
XX08 XX33 XX34 



